Neuroprotective and anti-apoptotic effects of liraglutide in the rat brain following focal cerebral ischemia.
Stroke is a leading cause of death and serious, long-term disability worldwide. We report that rats receiving liraglutide show markedly attenuated infarct volumes and neurological deficit following ischemic insult. We have also investigated the effect of liraglutide on apoptosis and oxidative stress pathways after ischemic injury in diabetic and non-diabetic rats. Male Sprague-Dawley rats weighing 300-350g were used. Diabetes was induced by streptozotocin. Rats were pretreated with either vehicle or liraglutide (50μg/kg, s.c.) for 14days and thereafter subjected to middle cerebral artery occlusion (MCAO). Twenty-four hours after occlusion, rats were assessed for neurological deficit, motor function and subsequently sacrificed for estimation of infarct volume, oxidative stress and apoptotic markers. Vehicle-treated non-diabetic and diabetic rats showed significant (p<0.001) neurological deficit following cerebral ischemia. Liraglutide pretreatment resulted in significantly (p<0.001) less neurological deficit compared to vehicle-treated MCAO rats. Cerebral ischemia produced significant (p<0.0001) infarction in vehicle-treated rats; however, the infarct volume was significantly (p<0.001) less in liraglutide-pretreated rats. Oxidative stress markers were increased following ischemia but were attenuated in liraglutide-treated rats. Anti-apoptotic protein Bcl-2 expression was decreased and pro-apoptotic protein Bax expression was increased in vehicle-treated MCAO rats compared to sham (p<0.0001). On the other hand liraglutide pretreatment showed significantly (p<0.01) increased expression of Bcl-2 and decreased expression of Bax in MCAO rats. In vehicle-treated group, the number of terminal deoxynucleotidyl transferase dUTP nick end labeling (TUNEL)-positive cells significantly (p<0.0001) increased in the ischemic hemisphere compared to sham-operated group. The number of TUNEL-positive cells in vehicle group was 73.5±3.3 and 85.5±5.2/750μm(2) in non-diabetic and diabetic vehicle-treated MCAO rats, respectively. Following liraglutide treatment the number of TUNEL-positive cells was remarkably attenuated to 25.5±2.8 and 41.5±4.1/750μm(2) (p<0.001) in non-diabetic and diabetic rats, respectively. The results demonstrate that glucagon-like peptide 1 (GLP-1) agonist, liraglutide, is a neuroprotective agent and attenuates the neuronal damage following cerebral ischemia in rats by preventing apoptosis and decreasing oxidative stress.